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Supplementary Figure S1. Original gel image corresponding to Figure 2b.
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	Hypermobile Ehlers-Danlos syndrome (hEDS) is a debilitating multisystem condition characterized by joint hypermobility, chronic pain, and diverse comorbidities, yet its genetic basis remains undefined. Whole-exome sequencing (WES) of 200 patients with hEDS revealed rare and low frequency variants in 14 of 15 kallikrein (KLK) genes, including a recurrent KLK15 missense variant (p.Gly226Asp) segregating in multiple families. KLK15, a secreted serine protease, is expressed in connective and immune tissues and interacts with extracellular matrix (ECM) components, including fibronectin and lysyl oxidase (LOX). A KLK15 knock-in mouse model recapitulated hEDS features in tendons and cardiac valves and exhibited dysregulated cytokine profiles. The variant altered KLK15 and LOX compartmentalization within the ECM, consistent with a dominant-negative effect. These findings identify KLK15 as a contributor to hEDS and reveal broader roles for KLK protease-ECM-immune crosstalk in connective tissue regulation. This study reframes hEDS as a condition involving matrix remodeling and immune signaling beyond collagen defects.

Ma, N., et al. (2021). "Clinical and genetic analysis of classical Ehlers-Danlos syndrome patient caused by synonymous mutation in COL5A2." Mol Genet Genomic Med 9(5): e1632.

	BACKGROUND: Classical Ehlers-Danlos syndrome (cEDS) is a heterogeneous connective tissue disorder that mainly results from the germline mutation of COL5A1 and COL5A2. The majority of the COL5A2 mutations reported to date represent structural mutations, including missense or in-frame exon-skipping splice mutations. The only reported synonymous mutation was expected to affect on splicing of exon 29 by prediction programs which should be further confirmed. METHODS: Whole exome sequencing was performed to identify the genetic variants of a Chinese boy who was characterized by skin hyperextensibility, abnormal scarring, hypermobile joints and scoliosis. Sanger sequencing was used to validate the variants in his parents. Reverse transcription polymerase chain reaction (RT-PCR) was performed to analyze the functional effects of the variant. RESULTS: A de novo heterozygous synonymous variant (NM_000393.5:c.1977 G>A) of COL5A2 gene was identified in the patient. The results of RT-PCR revealed that the synonymous variant led to skipping of exon 29 in the RNA transcript. CONCLUSIONS: Our study supplies further supporting evidence that the synonymous COL5A2 mutation c.1977 G>A can cause skipping of exon 29 in the RNA transcript, thus resulting in the production of mutant alpha2(V)-chains and clinical phenotype of cEDS. This result highlights the need to include splicing-altering synonymous mutations into the screening for cEDS.

Ritelli, M., et al. (2020). "Identification of the novel COL5A1 c.3369_3431dup, p.(Glu1124_Gly1144dup) variant in a patient with incomplete classical Ehlers-Danlos syndrome: The importance of phenotype-guided genetic testing." Mol Genet Genomic Med 8(10): e1422.

	BACKGROUND: Classical Ehlers-Danlos syndrome (cEDS) is a connective tissue disorder mainly caused by heterozygous COL5A1 or COL5A2 variants encoding type V collagen and rarely by the p.(Arg312Cys) missense substitution in COL1A1 encoding type I collagen. The current EDS nosology specifies that minimal suggestive criteria are marked skin hyperextensibility plus atrophic scarring together with either generalized joint hypermobility or at least three minor criteria comprising additional cutaneous and articular signs. To reach a final diagnosis, molecular testing is required. Herein, we report on a 3-year-old female who came to our attention with an inconclusive next generation sequencing (NGS) panel comprising all cEDS-associated genes. METHODS: Despite the patient did not formally fulfill the nosological criteria because the skin was only slightly hyperextensible, we made a cEDS diagnosis, mainly for the presence of typical atrophic scars. We investigated COL5A1 intragenic deletions/duplications by Multiplex Ligation-dependent Probe Amplification (MLPA), excluded the recessive classical-like EDS type 2 by AEBP1 Sanger analysis, and retested COL5A1 with the Sanger method. RESULTS: Molecular analyses revealed the novel COL5A1 c.3369_3431dup p.(Glu1124_Gly1144dup) intermediate-sized duplication with a predicted dominant negative effect that was missed both by NGS and MLPA. CONCLUSIONS: This report highlights that some cEDS patients might not display overt skin hyperextensibility and the importance of clinical expertise to make such a diagnosis in patients with an incomplete presentation. Our results also exemplify that NGS is not a fool-proof technology and that Sanger sequencing achieves the diagnostic goal when there is a sufficiently clear phenotypic indication.
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